Am. J. Physiol. 218 (4): 1228-1232. 1970 .-Blood samples from right ventricular cannulas and tissues were collected from arctic ground squirrels during summer and winter. Average plasma glucose (mg/ml) and tissue glycogen (mg/g) values from 'Cunexcited" fasted ground squirrels in summer (plasma, 0.85; liver, 17.8 ; thigh muscle, 4.5; kidney, 0.2; heart, 0.8; and brown fat, 0.1) were not significantly different from values in nonhibernating squirrels during winter. Results in hibernating squirrels were correlated with the time in hibernation since the previous arousal. In the first one-fifth of each hibernation period, average values for liver glycogen did not change, but values in the other tissues and plasma glucose were doubled. Plasma glucose, and glycogen in liver and thigh muscle declined steadily during each hibernation period, but glycogen concentrations in kidney, brown fat, and heart did not change. Values at the end of the hibernation period approached 0.5 mg/ml (plasma), 5.0 mg/g (liver) and 4.0 mg/g (thigh muscle). These tissues appear to represent a glucose "pool,"
one-half of which is utilized during each of the hibernation periods and restored during each active period. It is suggested that these declines, and particularly that in plasma glucose, may directly initiate arousal in this species. SE, SD) includes all plasma glucose values taken during the first 1570 (?a = 11), 2nd 20% (n = 7), 3rd 20% (n = 11), and final 30% (n = 13) of the hibernation periods. (Fig. 4) to less than twothirds of the levels observed in early hibernation (Table  1) . Glycogen concentration in kidney, heart, and brown fat did not change significantly during hibernation periods (Fig. 5) Values are expressed in mg/g. Significance (P) tested at 95% level.
average hibernation cycles lay, respectively, below or above the average curve (Fig. 2) . Accordingly, we have employed a relative time scale representing the fraction of the hibernation period that has elapsed. (Fig. 3) The value after three-fourths of the predicted hibernation periods was about half of the initial value. The regularity of this decrease in plasma glucose concentration was further substantiated by results of serial samples from individual squirrels taken within the same hibernation period (Fig. 3) . Tissue samples of heart, thigh muscle, diaphragm, kidney, brown fat, and liver taken during prehibernation did not 
